1971] 


WOOD, SAURURACEAE 


4SS 


Fujita, T. Ueber die Anatomie und das Ergriinen der Panaschierung bei Sau- 
rurtis Loureirii Decne und Actinidia polygama Planch. (In Japanese; 
German summar>',) Bot. Zool, Tokyo 3: 737-748. 1935.* [.!>. chhien$is.\ 
Hall, T. F. The biology of Sanrurus cernuus L. .^m. Midi. Nat. 24: 253-260. 
1940. 

Holm, T. Sanrurus cernuus L., a morphological study. Am. Jour. Sci. \. 12: 
162-168. 1926. [Mostly anatomy of vegetative parts and comparison with 
Piperaceae.] 

Johnson, D. S. On the development of Sanrurus cernuus L. Bull. Torrey Bot. 
Club 27: 365-372. 1900. 

Murty, Y. S. Studies in the order Piperales. VTI. .A contribution to the study 
of morphology of Saururus cernuus L. Jour. Indian Bot. Soc. 38: 195—203. 

1959. 

RousSE.AU, D. Contribution a Panatomie comparee des Piperacees. Mem. 
Acad. Belg. Cl. Lett. Sci. Mor. Polit. Arts 9: 3-45. 1927.* [Reissued as 
reprint without change in pagination in .Arch, Inst. Bot. Liege 7: 45 pp. 
1928; Saururus cernuus, 35, 36, pis. 10, 11.] 


Arnold Arboretum 
Harvard University 
Cambridge, Massachusetts 02138 



486 


JOURN.U OF THE ARNOLD ARBORETUM 


[voL. 52 


A REVISION OF THE BORAGINACEAE OF 
WEST PAKISTAN AND KASHMIR * 


S. M, A. Kazmi 


3. A. euchroma (Royle) I. M. Johnston, Contr. Gray Herb. 73: 49. 

1924; RiedI in Rechinger, FI. Iranica 48: 164. 1967. 

Lithospermum euchromon Royle, Illustr. Bot. Himal. Mount. 1: 305. 1839. 

Stenosekmiim perenne Schrenk ex Fisch. & C. A. Mev. Enum. PI. Schrenk 1: 
34. 1841. 

Antebia perenms (Schrenk) A. DC. in DC. Prodr. 10: 95. 1846; Ledeb. FI. 
Rossica 3: 139. 1847. 


I 


Rossica 3: 139. 1847. 

Munbya perennis (Schrenk) Boiss. Diagn. PI. Orient. 11; 115 1849 
Macrotomia endochroma Hook. f. & Thoms, ex Henderson & Hume in Lahore 
0 ^arkand 328 18/3; Aitchison, Jour. Linn. Soc. 18: 81. 1880; C. B. 
ar e in oo'- • FI. Brit. India 4: 177. 1883, in syn., nomen nudum. 

Macrotomia perenms (Schrenk) Boiss. FI. Orient. 4: 212. 1875 
Macrotomia onosmoides Regel & Smir. Acta Horti Petrop. 2: 624. 1878. 

' PamirT<? (Royle) Paulsen, Bot. Tidskr. 27: 216. 1906; Stud. Veg. 

M Horti Petrop. 26: 505. 1910. 

var. subacaidis Lipsky, Acta Horti Petrop. 26: 510. 1910. 

Geobot. 19: 104 1963. 

Ill* K7 caespitosa Rech. f, & Riedl, Oesterr. Bot. Zeitschr. 

HI. 1.2. 1962; Riedl in Rechinger, FI. Iranica 48: 166. 1967, syn. nov. 

Type: India: Naho in Kunawur, Royle s.n. (k). 

Paulsen, 1. c. fig, 20. 1928, under Macrotomia euchroma. 

sometimes^tn^?^^^ caespitose herb with thick roots rich in purple dye, 

the leaves whi w Stems many, arising from the axils of 

branched nalp ^ sterile basal cluster the preceding year, un¬ 

covered snarselv^ |J>wnish purple, fistulous, ± striate, to 50 cm. long, 

long with^min/i ^ ‘hick trichomes, to 2 mm. 

ceolate entire ^ T ^uberculate bases. Primary basal leaves Ian- 

ciHate base, usually 


imnerfertlu j me oroacl, ciliate base, usually 

ondary basal leavL^ laTceollate^secondary leaves; sec- 
graduallv narrowed into a short 

strong prominent rib to 11 ablated, ciliate base, with one 

covered on both surfaces wit^h'. h^^’ v sparsely to densely 

cauline leaves sessile lLceoh^"f ‘uberculate bases; lower middle 
then gradually narrowed through ""'"u 

cauline leaves usuallv shorts ^ 

y ter and broader, apex more elongate, rounded to 

* Continued from volume 52 , p. 353 
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sometimes subcordate at the base. Inflorescence terminal, subdobular, 
tending to become broader than long, not elongated in fruit, 5—6 cm. in 
diameter, bracteate, bracts short, leaflike, not exceeding the calyces. 
Pedicels erect, densely hairy, very short in flower, to 5 mm. long in fruit. 
Calyx divided to the base, lobes hairy, linear-lanceolate, acute, to 10 mm. 
long, 1.5 mm. broad in flower, enlarged to 20 mm. long, 3 mm. broad in 
fruit. Corolla purplish-white, purple or brownish-purple, funnelform, 16- 
22 mm. long, tube 10—15 mm, long, limb 5-7 mm. long and 8-16 mm. in 
diameter, divided nearly one-half its length, lobes ascending, suborbicular 
to ov'ate, throat usually glandless, appendages lacking, but in long-styled 
flowers occasionally developing 5 small, weakly invaginated swellings, 
nectary not developed. Anthers borne either at the middle or at the sum¬ 
mit of the corolla tube. Style reaching the middle of the tube or slightly 
e.xserted, usually forked at the apex: stigmas 2. compressed, rounded, 
broader than long. Nutlets gray, dusky, irregularly and coarsely tuber- 
culate and more or less rugose, surface dull, covered with microscopic 
papillae, broad near the middle, 3-4 mm. long, with a well developed 
keel on the venter, which extends to the beaked apex and continues down 
the back side, attachment scar flat and frequently bearing 2 ventral traces. 

Distribution: Iran, Afghanistan, West Pakistan, Kashmir, northwest 
India to Nepal, Turkestan, Pamir Alaj. 


3a. Var. euchroma. 


truncate 


Plants le.ss pungently hirsute, having narrower cauline leaves, 
or roundish at base and less acute at apex in comparison with those of 

Arnebia euchroma var. grandis. 

West Pakistan: Chitral State: Haute vallee de \arkhum -tOOO nr.. 

2285 (bm, g), upper Yarkhun Valley, Schmid s.n. (mich,), ^ <:tnitito}t 

Chitral, 3300 m , Stahtlon 2696 (bm); Turikho River, Istar eW m 

2487 (bm); Birmogh Lasht, 3300 m., Bowes Lyon /3o iv.h^r & 

A'arir 6001 (L); Chalpani Nala, P-d/ne (bm, e^; Jurm* Nullah.^iW 

m., Ludlow 299 (a, bm); Naltar Lakes, 3^00 m., • . .. c,*pijra Nul- 

Deosai Pass from Minimarg, 3300 m., R. R- Stewart - / _ ’ " vvoedition 
lah above Skardu, 3000 m.. R. R- Stewart 20289 Russell 1494 

1939, Hispar Glacier, east of Sekambarisi Buri Harar. 4500 

m., Russell 1138 (bm); Baifa Glacier, left 

(bm): north of Hindukush, Giles s.n. (e). Haza T-.-rram Valiev litchison 
beyond Burawai, Burtt B932 (e). Kurram 

498, 824 (g). Quetta Dist.: Zarghum. ^ . between Dras and 

Kashmir: Dras Valley, 3000-3300 m., Mitsahoi-Matayan. 

Pmdras, 3000 m.. Dickason 84 Dickason 85 (MICHK Mata- 

3000 m., 88 road-miles east-northeast of Ladak 

Road. 300 m., R. R. Stewart lOOSo (ch); ^ansk . ^ 

Koeh 5381 (gh, mich, us); Tsanskar. Pader on the northern 
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kula Pass to Sulle, Schlagintweit 6258 (gh); Kargia, 3300 m., Koelz 5460 (gh, 
MICH, us), 5553 (mich, us); Bok, Pasni La, 5000 m., Koelz 5834 (gh. mich, 
us); Zoji La, 3000 m., Ludlow & Sherriff 8311 (gh). Miscellaneous: Tibet occ., 
14,000-16.000 ped., Herb. Ind. Orient. Hook. f. & Thoms., Thomson s.n. (GH-iso- 
type of Macrotomia endochroma). 

3b. V'ar. grandis (Bornm.) Kazmi, comb. nov. 

Macrotomia grandis Bornmiiller, Oesterr. Bot. Zeitschr. 47: 289. 1897. 
Arnebia eiichroma (Royle) I. M. Johnston subsp. grandis Riedl, Oesterr. Bot. 
Zeitschr. Ill: 152. 1964; in Rechinger, FI. Iranica 48: 166. 1967. 

Type: Persia: Kerman, Kuh-e-Laheh Zar, 3600 m., BornmuUer 3948 
(w-holotv'pe, CH-isotype). 

Plants more pungently hirsute, having broader cauline leaves, obviously 

subcordate at base, abruptly narrowed in the upper half into a long acu¬ 
minate tip. 

Distribution of variety: Iran. 

Arnebia euchroma is very variable in the size and indumentum of the 
leaves, in the density and length of trichomes and the size of their basal 
tubercles, as well as the length of corolla and calyx. 

The primary basal leaves are small and usually imperfectly developed 
whereas the secondary basal leaves are well developed and reach 11 cm. 
in length and to 1.5 cm. in width. Usually the primary leaves disappear 
on the emergence of the secondary leaves. The cauline leaves are more 
stable in their shape compared to the basal ones. The latter have broad 
sessile bases, broadest at the middle of the lower half, then becoming 
gradually narrowed to acute apices. Only in few specimens from Tibet 
and Lahul (in northwestern India) were the bases of the cauline leaves 
found to be slightly subcordate. The trichomes on both surfaces of the 
e^es vary greatly in their density, the length and the size of their basal 
tubercles, and whether they are erect or subappressed, I could not estab¬ 
lish any correlation between the ratio of corolla and calyx length and the 
variations in the leaf-size and the type of trichomes borne. Only in 
a ew specimens from Chitral are the cauline leaves narrower compared to 
those of the specimens from other parts of West Pakistan, Afghanistan and 
as mir. But such plants are also not rare in the collections from Nepal, 

the easternmost limit of distribution of A. euchroma. 

•11 worth recognition is var. grandis, based on Born- 

mu ersco ection from Iran, which can be distinguished from the typical 

variety y being pungently hirsute and having cauline leaves much 

roa er at base, evidently subcordate and abruptly narrowed into a long- 
acuminate apex. 

4. A. inconspicua Hemsl. & Lace, Jour. Linn. Soc. Bot. 28: 326, 1891; 

Kiedl in K0ie & Rechinger, Biol. Skr. 13(4): 240. 1963, in Rech¬ 
inger, FI. Iranica 48: 166. 1967. 
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Arnebia argyrea Rech. f. Ann. Naturh. Mus. Wien 58: 59. 1951. 

Lithospennum inconspicumn (Hemsl. & Lace) I. M. Johnston. Jour. Arni^ld 
Arb. 34: 12. 1953. 

Macrotomia inconspicna (Hemsl. & Lace) Kitamura, FI. Afehanistan 321 
1960. 


Type: Baluchistan: Zarghum, at 9500 ft., 1. 5. 1888, Lace 3759 
(E-holotype). 

Icon.: Riedl, 1. c. fig. 187-189. 1963. 


Erect perennial herb with a woody rootstock formed of crowded branche.s. 
ensheathed by old leaf-bases, from a deep dye-stained root with easily 
peelable bark. Stem usually solitary, arising from the center of the leaf- 
rosette, unbranched, 5-15 (—25) cm. tall, covered densely with appre.s.^ed. 
silvery trichomes, not tuberculate at bases, to 0.5 mm. long, intermi.xed 
profusely with spreading, thick, stiff, pungent, white trichomes, to 2 mm. 
long. Basal leaves linear to linear-lanceolate, entire, sometimes slightly 
revolute at margins, acute with a prominent midrib below, covered with 
trichomes like those of the stem, 3-7 cm. long. 3-5 mm. broad: cauline 
leaves few, sessile, shorter and narrower. Inflorescence capitate, globular, 
3—5 cm. in diameter, slightly elongated in fruit; bracteate. bracts linear; 
rarely a small cluster of cymes is developed in leaf-axils below the major 
cluster. Calyx divided nearly to the base, lobes subulate-linear, more or 
less equalling the corolla tube, 10-16 mm. long. ± 1 mm, broad at base, 
not elongated in fruit. Flowers heterostyled. Corolla whitish to yellow, 
sometimes purplish-yellow in dried specimens, narrowly tubular, externally 
hairy, trichomes appressed, glabrous within with few scattered trichomes on 
the lobes, 12-19 mm. long; tube 9-12 mm. long, throat funnelform, some¬ 
what glanduliferous, short. 2 mm. long in short-styled flowers; tube 12- 
14 mm. long and 2 mm. thick at base, 1-1.5 mm. above the base, and alwve 
very gradually broadening into the throat in long-styled flowers, limb 
ascending, 2.5—4.5 mm. in diameter, lobes triangular-ovate, acute. 1-2 mm. 
long. Anthers 2 mm, long; filaments very short, inserted either above the 
middle of the corolla tube or on the throat. Style forked, branches slig t \ 
unequal, reaching the middle or up to the throat of the corolla tube, 
stigmas 2, distinct, compressed, nearly as long as broad. I suall> one nut¬ 
let developed, ovate, indistinctly beaked, dorsallv and ventra \ ’eeec , 

smooth, shining, ± 5 mm. long. 


Distribution: Afghanistan, West Pakistan. 


West 


Zarghun, 2800 m., 3759 (e>: Zahru 


500 
2200-2500 


Ji/o (E); Kazmi looJb (pes); m munuuu^ ,on.i c« 

inger 29346 (c, w). Miscellaneous: Without locality. 1891 , 

e A !-• .J* • /T u ^ A nr in DC Prodr. 10; 94. 1846: Jaub. 

I87S; C. B. Clarke. Jour. Linn. Soc. Bot. 18: ,24. 1881. m Hook. I. 
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FI. Brit. India 4: 176. 1883; Riedl in Rechinger, FI. Iranica 48: 


155. 1967. 


Anchusa hispidissima Sieber e.x Lehm. Icon. 1; 23. 1821, in synon. 

4 1 m • 1 • 1 t 4 m m 


Aegypt 


Auc/ikm polygama Hamilton ex G. Don, Gen. Syst. 4: 325. 1837, in svnon. 

Antebia asperrima (Del.) Hutch. & Dalz. FI. W.-Afr. 2; 201, 608 jig 246 
1931. 


Arnebia liitea (A. Rich.) Armori in Pirotta, Ann. 1st. Bot. Roma 8: 161. 1904. 
Arnebiola migiurtma Chiov. FI. Somala, 227. t. 24, fig. 1 . 1929. 

Arnebia purpurascens (A. Rich.) Baker, FI. Trop. Afr. 4: 56. 1906. 

Dioclea hispidissima (Sieber) Spreng. Syst. Veg. 1: 556. 1825. 

Echiochilon hispidissima Tausch, Flora 12: 643. 1820. 

Echiodes asperrima (Del.) Rothm. Repert. Sp. Nov. 49- 56 1940 
Lithospermum hispidissimum Lehm. Icon. 1: 23. t. 39. 1821 
Lithospermum vestitum Wall. Cat. No. 941. 1829, nomen nudum', Benth. in 

Ro>4e, Illustr. Himal. Mount. 305, 1836; G. Don, Gen. Syst. 4: 325. 1837. 
3trobila hispidissima G. Don, Ibid. 327. 1837, 

Toxostigma luteum A. Rich. Tent. FI. Abyss. 2: 86. 1850. [1851 f. Pritzel.l 
oxostigma Purpurascens A. Rich. Ibid. 87. t. 77. 1850. [1851 f. Pritzel.] 

Type: Aegyptus: Wadi Gamuhs, Sieber s.n. (bm, gh w). 

m m _ /Jr 


asperrima. 


fig 


Jaub 


Arnebia 


Erect or decumbent annual herb, with dye-stained tap root. Stems soli- 
^ compactly branched; the whole plant covered with stout, 
1 ^ Pu^Fcnt, spreading to rarely subappressed unequal trichomes with 

I* ^ bases, the area between the tubercles usually densely 
crv J^onpungent, usually antrorsely appressed or sometimes 

trichomes, not exceeding 0.5 mm. in 

Ip;, viepuberulous or rarely quite glabrous. Basal 

few to many, usually drying at anthesis, lanceolate, entire to crenu- 

tovvprrlc^ti*^ ^ revolute at margins, acute to subacute, attenuate 

si 7 P iirvu,' ^ ^ ^ broad; cauline leaves reduced in 

niimprnil*^K^ u scorpioid cymes terminating the stem and 

cm hpa^ short in flower, later elongating to 20 

row’to Inllbracteate, bracts nar- 
lanceolatp tn Calyx sessile, divided to the base, lobes linear- 

in flower acute, unequal, to 7 mm. long and 1.5 mm. broad 

villulose PYtp ^ 11 ^ to s ightly enlarged in fruit. Corolla yellow, densely 
broa^ ifTlT base within, ca. I mm. 

late snarincrl ^ nectary very narrow, lobu- 

limb funnelfoU* 4-8^ mm without glands or appendages, 

erect 1-7 mm i’ diameter, lobes roundish, spreading to sub- 

die of thp im owers heterostyled. Stamens attached at the mid- 

Ion? filament its summit, anthers 1.2-1.8 mm. 

the^corolla t,.h ^Cvle reaching the middle of 

c or Its summit or sometimes even exserted, forked, more 

« 
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deeply so on the long styles; stigma reniform or in long-styled flowers 
flabellate-reniform and almost lobed. Nutlets pyramidal-ovoid, broadest at 
the base, pink to brown, nearly smooth to tuberciilate, 1.5-2 mm. long. 

Distribution: north and east Africa, .Arabia, Iran, West J’akistan and 
plains of northwest India. 

West Pakistan: Attock Dist.: Campbellpore, ca. 400 ni., Kazmi 22Sb fpF.s'i. 
Bannu Dist.: between Sarai Naurang and Lakki Marwat, 3 miles from Sarai 
Maurang, Kazmi 119a (pes); Bannu to Miram Shah, near Mir .\li, Kazmi 127a 
(pEs). Chitral State: Drosh, 1350 m., Stainton 2254 (bm). Dera Gazi Khan' 
Dist.: 25 miles from Dera Ghazi Khan to Taunsa. ca. 300 m.. Kazmi 2566 (pes); 
3 miles from Dera Ghazi Khan to Muzzafargarh. ca. 300 m.. Kazmi 2551 ipes). 
Dera Ismail Khan Dist.: between Moghal Kot and Daraban, Kazmi 1978b 
(pes); Dera Ismail Khan, along the bank of Indus. Kazmi 2479 (pesI; 10 miles 
to Tank on Dera Ismail Khan-Tank road. Kazmi s.ri. (pes); N. Dera Ismail 
Khan, Rechinger 30024 (c, w). Hazara Dist.: between Haripur and Hasan 
Abdal. Kazmi 134b (pes); Mansehra, Kazmi 2491 (pes); Hyderabad Dist,: 
10 miles from Hyderabad towards Hala. Kazmi 5459b (pes); between Hvdera- 
bad and Tandu Mohammad Khan, Kazmi 2542 (pes). Jhelu.m Dist. . Jhclum. 
Jftakhar Ahmad 54 (mich); 2 miles from Chakwal to Bhaun, Kazmi s.ti. (pesi. 
Chanuwala. north of Khewra, Kazmi s.n. (pes). Kar.achi Dist.. Mauripur. 
Kazmi 2532a (pes); Drig Road, Kazmi s.n. (pes), Jafri. Dec. 1951. ^ i 

Drig Road near Karachi, Steam 27 (k), Jajri, Sept. 1951, s.n. (e), A a ir. ajt 
2544 (e), Tasnif 478 (pes); Jemindar ka Landa near Karaclu. Stocks s.n , 
Dabbeji, Koelz 7596 (gh, mich, us); inter Damloti et K^deji. Rechmgir 
28505 (g, w); Lamond 745 (e); Manora. Kazmi 2533a (pes), etween onmian 
and Uthal, Kazmi 882a (pes^ Lahore Dist.: Lahore to Jaranwala. 
pur, Kazmi s.n. (pes); Lahore to Raiwind via naain highway, „ » 

wind, Kazmi s.n. (pes); Shahadra, near bridge, Kazmi 5.;/. (pes , ® ' ' 

Stewart 7091 (gh, k); May 1937, H. Choudhri s.n. <gh). . Vn-hphra 

tan, Kazmi s.n. (pes). Peshaw.ar Dist.: near 

\ Khairpur, Kazmi 486b (pes). Rawalpindi Dist.^: ^o m,^ i“ooo~npH Herb. 


and 


Drunimofui 


ind. (Jr. Hook. t. & inoms., lo^+o, ^ tt k* India Co 

Kew Herb. No. 20708 (k); Scinde, Stocks r-nlat 62 

Falconer s.n. (gh). Reported from: Kalat, Harboi, ^.-E. K , 

Baluchistan, without locality. Stocks s.n. 

Arnebia MspidUsma is closely related ^"Sn/iancMlate" 

it is distinguish by being ntore bristly in habtt and ,n 

acute to subacute, shorter and narrower basa leates me 

in A. grifitkii are equal in length, to 9 , |.|en»th 7 mm. 

whereas in species a're yellow. 

Ke " p^:minen. darh 

of the corolla lobes. In .J. kispidis^i’,,a the 

morphic, while in /I. griffillm they are “ ,,^1 j„ ^ band nearly 

a glabrous corolla throat and the ^ ‘ . * iij^j species. 

1 mm. broad within, which is not t e case in to the eastern 

Arnebia hhpidissima has a wide distribution from E.ypt 


